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PULL- SCALE TUMEL f/IEASURErvENTS OP THE PRESSITRSS OK 
THE ELEVATOR AND FUSELAGE OF THE GTTRTISS XP-55 AIRPLANE 
By Richard G. Dingoldein 
INTRODUCTION 

At the request of the Army Air Forces, Materiel Command, 
force tests and measurements of the pressure distribution 
over the elevator and forward part of the fuselage were made 
on a flying model of the Gurtiss XP-y5 airplane in the NACA 
full-scale tunnel. The results of the force tests, which 
include lift, drag, pitching-mom.ent , and elevator hinge - 
moment measurements, have been reported in reference 1. 
The results of the elevator pressure measurements are given 
in the present paper. 

The XP''55 is a low -wing airplane witii the engine and 
propeller located at the rear of the fuselage. Longitudinal 
and directional control are obtained by means of an elevator 
located at the nose of the fuselage an.d by fins and rudders 
attached near the wing tips. 

The pressures were measured over a wide range of eleva- 
tor and elevator tab deflections for several angles of at- 
tack of the fuselage axis with the landing flaps retracted 
and deflected A few tests were r.iade to determine the 
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pressure distribution over the forward part of the fuselage 
v;ith the elevator reiaoved. 

An analysis has been iiade to show the distribution of 
norinal-f orce coefficient across the span of the elevator and 
a comparison is given of the elevator normal-force coeffi- 
cients determined from the pressiire laeasurements and those 
deter:nined from the force tests. Some calculations have been 
made of the fuselage normal-force coefficients by meanb of 
existing theoretical knowledge and these results are compared 
with the experimental data. Owing to the general applica- 
bility/ of the data to canard- tj^e airplanes, the analysis has 
been extended to include a discussion of the mutual effects 
of the elevator and fuselage loadings on the normal-force 
distributions . 



SYT'IBOLS 

Ap diffei^ence between frec-stroara static pressure and 

local static pressure 
free-stream dynamic pressiire 
N normal force 

n section normal force 

S surface area 

C elevator cliord 

•ap angle of attack of the fuselage axis relative to 

free-stream direction, degrees 



^ z ^ 



6 control-surface deflection, degrees; positive with 

trailing edge dov/n 
c^^ section normal-force coefficient, n/qc 

o Cj,j normal -force coefficient, N/qS 

lift coefficient, L/qS 



dC.. 



d5e 



dC 

^^e 



elevator effectiveness 



elevator tab effectiveness 



Subscripts : 
e el e V at or 

f wing flap 

T elevator tab 

F fuselage 

AFTARATUS AND TESTS 
The flying model of the Curtis s airplane, v;hich 

is designated the Curtiss model 2.143^ is shown mounted in the 
NACA full-scale tunnel in figure !• A three-view drawing 
giving the important dim.enGlons of the airplane is shown in 
figure 2. The elevatoi: which is hinged at 1^ •k-^ percent 
of the chord, has a syanetrical low-drag airfoil section that 
was developed by the manufacturer. Tiie elevator is equipped 
with trim tabs having a span of 50 percent of the elevator 



span and a chord of 25 percent of the elevator chord • The 
elevator was directly connected to the stick, taut the tab 
angle was adjusted by means of a separate control in the cock- 
pit. 

Plush-tyioe static-pressure orifices were installed in the 
left elevator and tab and in the left side of the fuselage. 
The inside diajueter of the orifice tubes v;as 0.09 0 inch. The 
location and identification of the orifices are given in 
tables I to III and in figures J to 5» 

All the tests v/ere made at a tunnel airspeed of approxi- 
mately 63 miles por hour and with the airplane propeller re- 
moved. Pressure measurements were taken for various eleva- 
tor deflections with the elevator tab neutral at angles of 
attack of the fuselage axis of 0*9^, k-^"^, 12.0^, and 15.8^. 
The effects of deflecting the elevator tab on the pressure ^ 
distributions ever the horizontal tail surfaces were deter- 
mined at angles of attack of 0.9^^ ^^-^ 12.0^. Most of the tests 
were made v;ith the landing flaps retracted; hov/ever, a fev; 
tests were made with the flaps deflected Tlie complete 

test program is listed in table IV. 

R3SULT3 AND DISCUSSION 

The test results (tables V and VI ) have been corrected 
for jet-boundary effects (reference 2), the longitudinal, 
static-pressure gradient in the jet, and stream angle and 
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blocking effects at the elevator (reference 5), and there- 
fore differ slightly fron the data r;resented m the prelimi- 
nary reports. Chordvvise pres.^ure dis trlbri tlons over the 
elevator and forward part of the fuselage were plotted from 
the.r.e data, Inte.^rati on of the chordwise pressure distri- 
butions gave the di stribi.iti on of normal -for ce coefficient 
across the horizontal tail span which was then integrated to 
obtain average values of elevator and fuselage normal-force 
coefficients. In the determination of the spamvise normal- 
force distribution, the chord of the fuselege has been taken 
as 29.8 Inches, v/hich corresponds to the chord at the 
elevator-fuselage juncture. The elevator normal-force coef- 
ficients are given in table IV. 

Chor dv/ise pressure distributions . - Isometric charts of 
typical chordv/ise pressure distributions over the elevator 
and forward part of the fuselage are presented in flr:ures 6 
to 19. The effects of the elevator and fuselage loadings 
on the resultant pressure distributions are clearly shown in 
these figures. The normal force on the fuselage increases 
for positive deflections of the elevator and decreases for 
negative deflections of the elevator. A greater percentage 
of the normal force on the horizontal tail surface is carried 
across the fuselage when the tab is deflected with T:he eleva- 
tor neutral than when the elevator Is deflected with the tab 
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neutral inawsr.iuoh as the r^ap between the elevator and the 
fuselage is smaller for tab doriectlcns than Tor elovator 
deflections. The load on the fuselage directly affects the 
load on the elevator such that, at high anp-ler^ of attack of 
the iuselap;e, the pressure differences between the upper and 
lower surfaces of the inboard section of the elevator are in- 
creased, v/hereas the outboard sections are not appreciably 
affected. (See fi^s. 1 and 160 It should also be noted that 
at positive angles of attack of the fuselage the pressures 
near the trailing edge of the elevator are raore negative for 
the inboard sections than for thn o^;tboard sections. 

At a-r. = 1^,0" and 5^ = 10^ (^ig- 13). stall occurred 
over the center section of the elevator, but the fuselage re- 
mained unstalled. At an angle of attack of 12. 0'^ (fig. l6), 
an elevator deflection of -lO'^vvould be expected to result in 
a smaller elevator loading than is shovvn inasMUcli as the angle 
of the elevator vvith respect to the f ree-s treai^i direction is 
only 2.0^. Tne high elevator loading for this condition is 
due to the effects of the upwash eaiead of the ing and the 
fuselage-pressure distribution. The upv/ash due to the wing 
increases the effective angle of attack and tiie normal-force 
coefficient of the elevator. The nressure differences be- 
tween the upper and lower surfaces of the fuselage extend 
across a part of the elevator and tend to increase the negative 
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pressures on the upper surface at the rear of the elevator e 
These effects increase v/lth angle of attack and cause the ele- 
vator to float nose down v;ith respect to the free-stream 
direct! on. 

The static -pressure differences betv/een top and bottom 
lon(^itudinal sections of the fuselag,e are plotted in fi-i;i7re£ 
20 to 22 for various angles of attack with the elevator -^d 
tab neutral. The lonp^itudinal location of the elevator with 
respect to the fuselage is drawn zo scale in each figure. 
The elevator floatinf^ angles determined from the force tests 
are shown Irr figure 25. At ap = 12.0'^, the elevator floats 
at -7.0^ with respect to the free-streaii direction. The 
floating angles for any particular angle of attack shown in 
figure 25 are 1.5^ less than those given in reference 1. 
This discrepancy represents a correction for the difference 
in the average stream angle across the elevator and v\^ing 
span Vifhich has been applied to the data. 

Span-load distribution . - The distribution of normal-force 
coefficient across the span of the elevator for the various 
test conditions is shov/n in figures 2l|. to 29. The loading 
across the fuselage shown in these figures represents the in- 
crement of normal-force coefficienL due only to the presence 
of the elevator and v/as determined from the difference in the 
pressures on the fuselage with the elevator attached to the 
airplane and with the elevator removed ♦ 
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The spanv/ise distributions of normal-force coefficient 
for various elevator deflections v;ith the toh neutral and for 
various tab deflections with the elevator neutral at a = 0.9^ 
are shown in figures 24 and A corapariscn of these figures 

shows that a tab deflection equal to tvvice that of the elevator 
produces very nearly the same load on the horizontal tail; that 
is, the total load on the horizontal tail surface produced by 
a -10^ tab deflection with the elevator neutral is very nearly 
equal to that produced by a -S^ elevator deflection with the 
tab neutral. (See fis- 26.) In addition, these figures show 
that for a given tab deflection, the fuselage and the inboard 
section of the elevator are iiore highly loaded than for an 
elevator deflection producixig the same normal-force coeffi- 
cient. Figures 27 to 29 show the spanwise distribution of 
normal-l'orco coefficient at angles of attack of li-*6^, 12.0^, 
and 15 06^ for various elevator deflections with the tab neutral. 

The effect on the elevator span loadings of deflecting the 
wing flaps Ij.^^ at fuselage .angles of attack of 0.9^, 4-«6^, and 
12.0^ (figs. 50 to is small. Reference to the force tci-its 

(reference 1) showed that the average Increment of lift coeffi- 
cient due to this flap acflc-ction was or.ly about 0.23; hence, 
the upwash at the elevator due to dori(..cting the wing flaps 
is small. 

Normal-force coefficient^. - A sum^mary of the average ele- 
vator normal-force coefficienus obtrv.ined from the span-load 
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distributions of flr^ures Zli to ji; is given in table IV. A 

comparison is made in figure 35 of the elevator effective- 

necs, ~ , determined frora the pressure distributions and 

' d5p ' 

o 

from the fo-pce tests at four o^nzle'^ of attack from 0,9 to 
15 o 8?, The elevator effectiveness obtained froni the force 
tests was determined by comparing the pitching moments of 
the airplane v/ith the elevator removed and attached. The 
elevator effectiveness obtained from the pressure measure- 
ments was 0.0l|.2 at all angles of attack as compared with an 

average value of O.Gii.O determined from the force tests. 

dCjj 

The sm.all difference between these values of -r^— ^ probably 
results from the chan,n;e in pitchinr;; moment of the inboard 
section of the wins "to the elevator trailing vortices. 

At Gp = IS. 8^ the value of normal-force coefficient deter- 
mined from the force tests at any elevator deflection was 
about O.llj. greater than that deteriiiined from the pressure 
measurements although tne s1ot?cs, -j^ — , were approxi- 
mately equal. This discrepancy probably results from the 
fact that part of the wing was stalled at this angle of at- 
tack. 

Values of the normal-force coefficient of the elevator 
for various tab deflections with elevator neutral at an 
• angle of attack of 0.9^ are presented in figure '^6. The 
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dCi.T^ 

tab effectiveness, - ^^ - , determined from these results 

CIO r7i 

is 0.02li.. This value is about one-half as large as the 
elevator effectiveness . 

The fuselage normal-force coefficients determined from 
the pressure data with the elevator removed are r^iven in 
figure 57. A comparison has been made of these values and 
norm.al-f orce coef f icien-c^v calculated by the methods presented 
in reference k. Although the slopes, , are in fairly 

o;ood agreement, the results based on the pressure data indi- 
cate that there is a small upload on the fuselage at zero 
angle of attack of the fuselage axis* 

SUrmRY OP R5SUI.TS 
dCiT 

1, The elevator effectiveness, ^ obtained from 

the pressure measurements was O.Olj.^. This value was in good 

agreement 'Nith that determined from forrte tests. 

2« The effectiveness of the elevator tab was about half 

^^Ne 

as great as the elevator effectiveness; a value of ■■ 
of O.O2I4. v;as measured, 

3. The change in the elevator normal-force coefficient 
resulting from deflecting the wing flaps [1.5^ was sm.all. 

ij.. The normal-force coefficients of the inboard sections 
of the elevator increased as the loading on the forv/ard part 
of the fuselage increased. 

5. A greater percentage of the normal force on the eleva- 
tor surface was carried across the fuselage when the tab v/as 
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deflected ;vith the elevator neutral than when the elevator was 
deflected with the tab neutral inasmuch as the gap between the 
elevator and the fuselage was smaller for tab deflections than 
for elevator deflections. 

6. The pressure measurements indicated that the eleva- 
tor will tend to float nose down with respect to the free- 
stream direction due to the effects of fuselage interference 
and wing up wash. 

Langley Memorial Aeronautical Laboratory, 

National Advisory Coriiinittee for Aeronautics, 
Langley Field, Va. , June II4., 19k3* 
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739 730 -20 120 735 O 7// .26 2/ 752 737 7/9 
743 -30 '2Z 726 -40 7/S 726 y/ O zSO 739 ~27 
743 728 ~/8 '^2 -S3 723 740 7O8 rZs 745 737 732 
732 '^20 .07 723 748 775 738 707 725 72-7 730 72Z 
7/3 -/7 J7 707 743 707 734 O 728 -/2 r/O 706 
.08 .40 .7/ ■// -.6/ /6 S/ 2/ -48 OS .09 // 
.// 35 .60 24 -.57 /6 S/ ./8 -ifj ^9 4f /S 

/6 33 SO 20 748 -2/ 746 Z2 '32 /5 /S /S 
JtO 32 .42 24 -.25 24 723 JS£ :o8 2o J^Z Zf 
24 ^Z J6 Jt6 70s 26 O 24 /S^ ZS .26 26 



\20\ 



/. 



a/ozoz 

7/7 '2JZ\ 
7oo7.S5\ 
'.8S720- 
777 ToS^ 
767 733 
764 774 
-so 776 

73S 743 

7/S 7Z3\ 

/79 as \ 
.75 /oo> 
■ SO. 3/ 
■22 .5/ 
a9 33 
r/O ./4 
7/9 704 

-30 7Z/ 

720 r/4 
7/5 709 
7/8 ./6 
739 "^.40 
257 'Z67 
-//0'/.77 
'.957.40 
700723 
777793 
-67 '73 
-S3 76/ 
73S '38 
7/3 7/6 
'02 7 09 
O 706 
.03 704 
. or -.03 

.//TO/ 

SS'/OO 

.S3 8/ 
•33 59 
20 4/ 

.a/ .2/ 
r/ji .06 

-739-/4 
-/S 7// 

706 704 

./S .AS 
./S ./6 
20 ./V 
.23 23 
.26 .23 
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7a6/e :zr. - con^^/nuec/ NAIKJNAL AOVISOHY 

COMMITTtE FMR A,^ ^OM aiiti? ' 

fri^fce ^ ^2 ^'^^ ^7 33 39 40 

\/-0 OJ6 0.9/ 02/ 0.3</-36 CiSf 3.53 2^4 ZO/ ZO/ /.oa 090 a/6> '3^4 a$6 '162 '/6/ a/5 064 /.OC 
J-/. -53 142 7/0 ~85 '2.<3S'/79~2SS2.72'/.^2 7-^3 9/ 23 7.00 2.89'46 '/36 223 7.22'.S6 O 
\ /-2 24 -^Z - 92 r69 7-38 y/Z'/Sld'/Ta 7^^7^/5 -66 .og rS^ 2a3-'46'/.'47'/S9 '97~.5S rrz 
/-S /O rS^o 7^0 -.59 -'//6 ~94 7.3/ "/JO 7S6 766 .39 r/Z -78 -/.52 7f9 -aS7 7/2 '32 ."^7 
03 -sa -74 ~S5-/.00 -S7 '/2S 7./0 -/S4 '/S6 .25 '24 728 V/ y.58 7.o/ -.77 ':S4 -rSS 
/-S r/» -So :s/ 'r80 - :97 '83 722 '//2 .02 rS/ 'tO 7.0/ 'S/ 7^9 r80 •:7Z 'S/ rS8 
/'^ 'S/ -So '.62 -49 '.75 '60 -.84 '69 ':87 '77 T/4 710 r6Z '89 '53 '.79 ':7Z '60 '5/ '43 
/-7 -S6 -ff4 'S3 -39 r6/ T43 '72 S/ 760 TS/ 728 '^Z '.63 '74 '48 '56 -.S6 '48 '46 743 
/-S r29 r97 r37 ^2$ '-46 '27 '^6 '36 .53 -/f3 '.26 '.33 -^fO ~^8 '37 TSZ 7/4 'S4 r23 '33 
/'S r/5 '// r/6 -04 2V T07 '36 ■r/4 -.'43 '24 76 r06 '/7 737 '.// '^5 'iZ -./S '/O ^3 
\ /-/o ./3 ./s yo AS .04 /o ro4 O 184 r/3 ./3 .68 r/o /3 rzg .03 /o r/y /6 
. /-// r88 97 7S S3 -96 -^4 /oc /.oo — .99'2(/4 '25 .67 92 .38 95 95 78 49 ~04 
j /-/Z '77 20 .49 34 .73 .6/ 90 9/ .89 87 7.33 '39 ^4/ 85 ./3 .85 .75 .48 27720 
\ /-/J 768 703 .28 y6 .43 .39 .62 66 .69 -63 7./0 Z45 ./9 .60 '09 .64 .49 .2Z '.OZ 73/ 
j /-/4 762 r/O .OS o SO /6 4Z .43 .52 .'48 '87 742 a4 43 -/5 .46 34 ./3 768 r35\ 
/-/S -55 '22 -/O r/» .08 704 23 /6 23 22 '73 '42 7/4 ./5 722, 24 .66 7a Z 7/9 726^ 
/- /6 7SO 7zg -Ji/ '.So 707 -/6 703 7o6 .04 76Z 765 743 724 'OZ730 .03 7a9 7/5 r^P 73s\ 
; '!43 733 732 739 72/ 7SO -:/7723 7/S 72/ 753 '46 r33 7/7 '32 ~/S '2o 724 '32 '.36\ 

\ /-/8 746 723 724 732 7/6 723 '/7 7/8 7/0 7z/ r09 '3/ 724 7/6 '^14 7/a 7/4 7/9 7Z3 'Ji8^- 
! /-/2 Jg6 5?-^ '/4 72/ 707 7/4 703 T/Z 7/0 7/6 ^20 '.08 7/4 7/0 704 7/6 709 7/0 708 '2S 
j /-20 ./2 ./8 ./6 ./4 /6 ./S ./6 ./4 04 .64 704 /8 74 •/9 .OZ •/» /9 /P ./9 
\2-0 ■ .46 .32 -06 /6 ^.as '42S'3.63 'Z43~Z46 '//S 97 OZ '430 76 '2S7239 746 6/ /64 
\2-/ .65 -4f4 -/.347/2lt45-235'S25'z9Z'jR20ZZ6/^ 28 '/'4SS:4/y7S3-2./7'269 7.53'7/ ^7 
. 2-2 '34 -.S/ 70Z 787 '/^S 7.46 ~2f4 7.97 '2J9 '224 -73 .04 '/OZ ~2.3Z 759 '22/ 7/iZ '/aa '6/ -/S 
I yS '52 '94 '73 7.38 7/7 7.77 79o7777.50 .45 7/3 792 778 'S9 780 7.33 '9/ '.6/ '27 

I 2-4 '06 ~58 7o2 '.75/30 7./0 7.577.32 '/:S8 7/4 23 73S 7o2 7.57 765 735 7.26 '99 '.64 ^3 
\ 7/7 756 776 756 796773 ~/./3 '9/ 702 777 06 740 778 '//4 758 7S3 793 '74 '59 '4/ 1 

i 2-6 727 '^6 7>7/ ':49 733 '6/ '95r89 '.75 '73 '/O 743 77/ '94 'S7 '75 '80 '65 :57'^4^ 
I 2- 7 7S7 -54 759 7S4 764 734 764 ^6 7/74 T68 727 '/f8 :6Z 763 '56 -.77 762 TS3 75/ V^j 
I 2-3 r27 -.45 740 704 737 '06 -740 7/4 -.76 765 '23 737 '.43 -.46 '.47 '76 7^4 .35 rJS 738 ' 
2-3 -04 r/3 7/5 .22 7/5 08 722 -./O .75 766 7/S '.09 7/9 727 7/4 777 7/6 7/4 7/2 7o8\ 
^ 2-/0 .04 '.03 -.03 .43 707-20 720 706 7^2 762 .65 'O/ 708 rZO 704 77 707 704 O O 
j 2~// , ,/0 .05 0/ .4/ -06 .23 7/S 70Z 7rO 760 ./Z .05 -.04 t20 .02 -.74. 706 70/ .65 OS 
^ 2-/Z /5 OS .03 -37 70Z -SO V7 .06 770 TSS ^6 ■// O 7/3 .077^72 704 .03 // /3 
\ 2-/S ./7 ./3 /O .34 C .34 7/S ./4 768 75o ./6 /S -65 -/6 /2 769 70Z -06 ./5 ./4 
Z-/4 /7 ./s ■// -25 OZ .28 -// ZZ '66 -4Z ■/6 /5 08 7/3 ./4 767 .02 09 /9 '/6 
I 2-/5 '797 '39 .73 -66 /OO -99 /OO /.OO/04 /O0 ZZ2 723 82 /.OO .43 /OO /x)0 86 .40 704 
I 2-/6 '.75 JZ2 SO ..43 87 do 99.95 96 96 729'30 .56 — /9 94 82 62 23 "C? 
; 2-/7 '7/ 0/ 29 76 60 .5/ .74 69 78 767/6737 .20 74 /> ."75 60 37 /6 7Z5 
I 2-/4f 763 703 /^ 02 .45 SJt .50 .43 .58 . 59 700 '.40 /o 56 V*^ .6/ .4/J -20 702 73/ 
! 2-/9 .57 7/S 70/ 7/4 22 08 .25 ./8 35 29 780 740 706 32 7/9 .34 ./7 -6/ 7/7 '36 
j 2-20 T5Z 725 7/3 -.25 OS 707 ./S 06 /S .07 -.76 742 7/5 7o3 7Z7 /S 04 709 '2Z 74/ 
j -2-2/ ~44 '30 72Z r37 7/o rjzS 'OS 7/3 7O6 720 rS4 -.42 726 706 73/ 704 707 '/8 '27 74/ 
j ^'22 -.48 723 7/7 -.37 707 732 763 72/ 7oS 73/ 738 737 '20 703 7^3 707 To7 7/4 72/ :33 
\ 2-23 -.52 r06 'O6 73s 0 732 -.0/ 7SO -// 747 r/ 9 r/5 7// ro/ 7O77/Z 702 T04 704 r/3 
I 2-24 OS ■// '/3 TS5 20749 /9 748 .07750 04 03703 ./3 /O .07 /7 ./s /J 
j 2-25 .07 ./3 ^5 753 '/S 746 /9 737 .05'42 O/ OS ./Z. ./6 /Z.OS '/7 /6 /5 69 
I 2-24> •/4 '^3 '2/ 743 2!2 739 23 '2/ .07 r^3 O/ // ./5 20 ./7 .07 -2/ .22 ./8 /4 
\ 2-27 /7 ■Z4 24 '20 23 '^6 J25 70Z OS 7/3 .05 /7 -22 20 2/ .65 24 25 74 /S 
\ 2-23 ■/9 25 26 02 -25 06 23 ■/4 'O/ r// ,0^7 -20 -24 -20 23 -02 -24 -25 26 7/5 



Ta/y/e _r" - cor7//>7uec/ NATIONAL ADVISORY 

COMMITTEF FOR AFRONAIUinF! 
|%f-://7;i : ■: II ill 

^ri^icP^ / ^ ^ 7 S S /O. // /A /S /7 y&yS 

s-o p93 tt^i/x/zQSd /-ao/x^p yo0/.oii wjsa:zsa.96a/^ /.ao or/ SiS? iJ9 

S-/ I -99 69 .7/ JS 22 ./7 O 'fZ -J4 /70 T^Z 7S5 '/VS '29?ze.S7 lS3 ?.63JS^ 

: S-Z ,eS -30 43 /3 .O/ -04 ~/5 -J16 -^Z rSS ^ -/^S7.o/ :2^sygS 26 r/7 ~76 7352/:^^ 
^ S-3 . <4Z y/ 27 .07 -oz -/O -/7 -:40 tS4 TS7 r9Z '7Z 7SO 7Z4.a9 -;IZ rt^Z SB 7.-^ 
3-4 ZS roz -/Z 40/ TOB -/7 Z23 :S6 -4s T^Z 7S7':79 -SO 7.z/ '97 O SS "^SX/J 

3'S -/s 4>/ T<?7 r/7 7J3 T47 -.SZ rS9 S7'74 '^3 '93 -7Z "77 :f7 -r76 ::95 

3-6 7/7 -Z6 -r&z r/o -:zo rjo 143 tS/ ISO isrs •:34 167 If 3 '^O '.S3 130 t^f/ :S6 r67 ^77^ 
3- 7 '-rZS 734 ^07 70Z T73 TZ3 '43 739 76 S '.SO Jt/ 757 72S 'SS '^7 73^ ^3 7^/ 'S7 'S5' 
3-8 T/r 7ZS a3 2S J/ 7/^ 7S3 '49 75'9 T3Z ;7tf .03 07 c?^ 'JS '34 -^"4 -37 \ 
J- 9 ^r04-VZ -^Z 39 39 .Z/ r07~JO ~^7 709 .34 J^4 r/Z .C7 709 7JZ9 -/Z /^S 
3-/0 09 05 SS 73 .35 JS .02 738 tS/ 32 Y?2 .34 '73 ^5 j03 7O/ 'D3 7)4 
3-7/ .// 4>9 .3V .63 30 34 ^4 7Z3 799 .Of .47 .0/ 35 7/3 03 07 06 OZ 7^7194 

'. S-7Z /6 ys 40 ^z .4Z.Z9 -70 7oa 74s yii .39 y>3 S7 77s job j3 y2 09 04 104 

3-/3 ^/ ^3 ^ji .99 34 rs ./tf" OS 733 ./<5 29 09 32 -Of// /6 ./<5 74 09703 
3-74 S/ 2/ 38 24 24 26 37 33 730 20 2Z /9 JgZ VS /3 J3 36 ./Z tOS 
3-/S ~/30 7oo 734 168 S/ -40^ 704 09 S8 2Z.S8 fr5 70o/^0 -73 -2/ 50 80 7.0i> \ 
3-/6 7.09 764 '06 -46 -36 '(7 — 05 /S SS 34 • 7/ .55 .94 90 763-04 37 64 PO 
S-77 -93 -60 337S3746 733 727 77S ^ 4)9 7/0 39 24 ^8 .69 760 72/ 74 .37 £/ 

I 3-7S -SO 762 r3S7S/ -53747 737725773 704 723 2/ .09 48 SS'^O t37 ./4 2/ 4/ 
3-73 172 rS3 773-S3-S4 ^/ :37 -257/7 -/6 r93 .07 -/Z 25 36 S2 733 '38 fi4 23 

' 3-Zo -64 7f4 -73^6 -601^9-40 :27 -/7 722 ^3~/2 723 4£> -04 SO 736 .r2S 7/7 OP 
3-Z/ 706 Tf 7 ^0 772 767 733-42 :2!3 7/2 -^2 -S9 -^3 '^O 709 728 ^5 74/ -29 '27 .V9 
3-ZS yAO -.72 -39 753 746 '49 '// yS /3 -05 '47 -04^3 -07 ^O -72 -/)9 -OS :03 O/ 
3'Z4.03 03 720 777^0 720 7/Z ^5. 7/ ./o r30 y4 '23 /6 795 ^5 06 /Z .76 .y7 
3-25 C7 00126^ -30 '7Z ./O .47 .66 /4 730 ./3 726 /7 730^9 y2 .74 /? /9 
3-Z6 .// y3 123-43 -28 -04 ./4 36 40 20 '30 2/ l26 2/ -28 /S /S 39 27 23 

3- 27 /3 78 723-46 -28 03 20 36 40 24 ^SO 23725 23 :2/ 20 23 .22 23 25 
- 3-2S yo 2/ -3Z 743 7J36 09 2Z St 27 2S7/2 24 t2/ ./3 7/0 20 23 .2Z .23 27 

4- 0 164 35 29 -93 i>4 /oe /:O0 /LOC TfiO 37 S7 O 4/-Z337/.72 67 /ac 76 ':74 7.70 
4-/ SO .60 .7/ 37 .35 29 Z>9 T77 727 753 727 -/60 747324/2/3 -^^ 707 7S7 '/S2 234 
4-2 .69 .32 ^2 2/ .73 y3 707 727 SS ~30 730 ~/// 779 7^ -/67 30 709 .57 77Z 1162 
4-S 37 OS .26 ^3 704 -73 725 -34 ->4/ -S3 736 79Z 767 -742 720 07 ^3 757 rPS 729 
4-4 29 O y3 O 707 r/7 739 733 "^33 730 '94 -77 7^34 '//Z 797 ^62 r23 7S6 7$0 704 
4-3 .0/ 7/3 70/ r/Z ~/r 7ZS 735 rV^ 7^9 -54 730 777 7SO '33-67 7ZZ 739 733 774 795 
4-6 ;773 727 -07 -yz -7Z0 -:Z3 740 TSO rso 753 -726 763 74Z 773 -69 73Z "44 SS 769 772 
4- 7 123 733 -07-04 -/4 '23 -4i 753 76S 75/ '27 758 7ZS 754 733 737 '45 732 737 '37 
4-3 -20 7Z3 4)7 •Z4 -77 '77 733 SO SB 733 OS '33 -aZ 7/4 O TJZ -34 734 7/4 -3Z 
4-3 708 -»Z i40 .55 -39 .73 7^0 739 -4<7 "72 36 -77 ZS 7/5 .oS t07 -/O 7737 7?4 7JZ 
4-/0 09 4>8 -38 .73 39 37 .07 739 75/ O S3^ 35 7/0 09 ^3 02 707 796-^6 
4-// .77 ^9 49 63 -5/ 29 y>3724 7S7 ^>3 47 tOZ 33 '/O yS OS 03 03 704 
4-/2 ./4 .73 ^ S2 ^3^8 ./O 707743 OB .4/ .07 36 753 24 37 .// ^ 02 704 
4-/3 y6 ./6 ^O 37 34 26 ys OZ 7:34 /3 .32 4)5 S3Ta7 24 /5 .73 yz jOS70Z 

4-/4 ys 2/ 20 zz >Z6 ^6 .76 .09 7ZS ys ja5 473 25 707 zz ./7 ./5 y4 /o o 1 

4-/S 7^3 783 -7/3 39 741 730 ^/4 .70 .// .4Z Z^ 73 73 /.OQ700760 704 43 3Z/00\ 
^-/6 7zr -66 794 -4/ '46 '36 724 /Z OS 26 .o5 -55 43 89 33 756 r74 33 S8 35[ 
4-/7 ,796 7S4 77Z 74/ 743 736 7ZZ 7// 704 .09 t07 .3Z Z7 67 6/ 749 -/9 y6 37 .66 
4-/3 780 ^3 '72 -49 '^3 "40 730 TZz ^/3 707 7ZO ./3 09 -43 39 "So 722 4)4 22. 4f6 
4-/3 ,-(57 749 766 -J7S 733 '40 SS -24 ~/3 777 73S .o7 -09 26 y3 '45 729 709 ./73 23\ 
4-ZO -30 -46 '64 'S4 '59 "46 733 '7ZS 777 727 74/ 773 -24 33 -04745 734 779 -^7.0^ 
4-z/ -499 143 '64 767 '65 '3/ '33 7j?z 743 '22 733 '25 ^4/7 '/2 ^26 743 736 723 ^9 7/0 \ 



7aJb/e IZ". - cor7^Jnu^c/ N tliuN ,. advisory 

COIVIMn rEf fCR ARONAIITir^; 

I 

24 26 27 Z8 ;Z9 Jo S/ SJ? 33 34 35 36 37 36 3S 40 

3' o aS6 06B O.Z9 0.32 ZOI 7$2 435 3S^a75 06Z a99 ioo a/o '436 07/ 070 IJO a.39 0.77 /.oa^ 

3' / 52 :S0 76/ '//4 eS7225'3.S5 S./a '64 '34 9/ ol 766 'SSS '.75 'So 266 7^5 '77 r/s 

3-Z .£-4 \77 l.$8 ''<f04 '202'/72 >• 7$ 'z3/ '64 'J^ 65 r/S 7-46 '2 7i -?3 TOO '/.9o 7.-93 -74 '25 

3-3 /O r66 '/.03 ■:76 7.44 7./S '/0O '/.SZ r64 r56 .-40 r20 '.94 703 '6/ 'SO '/.44 '36 '59 :26 \ 

3- 4 '04 -62 -.97 '65 7/7 ~96 7.43 72J 766 '.56 24 'SO '0g 7.44 '59 '6/ //> rg/ :S5 rs4 '. 

3-5 r/i? -.61 '.So ~40 ^96 '.75 //J '89 '.58 ~60 a 3 '39 -£Z '/./4r6Z '^Z -.94 -.75 '.57 

J- 6 SO :6X -74 '^48 '.83 '57 '87 '59 '7/ '5/ 7/2 '^45 r74 '90 :5Z '.65 :0z 769 759 'if 6 

3- 7 r35 -57 -.63 ^29 '6/ '28 752 '22 '75 765 727 '!49 762 '59 755 -.72 r6/ -57 '5/ 746 

3-S -.:28'43 743 "^O/ 777 O '3t r/^ '.75 -^5 :20 ryg -43 737 74/ 775 '36 TJStS6 734 

3-^ 7o4 '/6 '/6 .2/ V-^ .06 rJlZ r// -.73 '61 '/H '/2 -:/7 r24 r/6 -.7/ 7/4 T/g r/z -t/O 
3-/0 .03 ros ro6 .73 ra7 /o ^20 r// r67 -.60 06 a -.07 72Z "706 -65 '07 704 .az .^3 

3-// .05 70Z -OZ .35 -06 /Z '20 708 765 r57 .o4 -^^ r06 '2Z O 765 7o7 rol .OZ.OS 

3-/^ ■// .05 .OZ .S5 7/74 ./S r£0 706 -.64 -.55 // .OS O 722 .05 'A5 -.06 .04 ^7 // 

3-/3 ./o 06 29 '.02 -22 -.20 a/T6o:54 ./s /2 .a 5 t^z -/o -5z ro4 .07 /5 ■/6 
./6 ./s ^ -2/ o ,22 r/3 .0775775a /s ./y .a>7 -.22 /4 -55 '04 /o ./5 ./6 
•:94 -40 .S3 .72 /4fO .96 /-^O /OO /.OO '2.0Z 73/ .74 /»P .40 97 .97 .34 54 T07 
3-/6 r<5/ 36 67 -53 .92 9o ,S9 .99 96 .93 l./o '22 .5a .99 9/ .94.37 69 .40 r 04 
3-/7 -.59 ./2 .35 w?5 63 .53 .81 .70 .77 .70 704^33 .33 .9/ /a .75 59 .S8 V5 723 
J-/S 76/ roZ 2/ /O .39 .60 .54 6/ .54 '95 740 /fi .6/ OZ .60 .4Z 2/ '04 '34 
75/ 702 .04 T// .2/ /4 36 26.38 29 -.73 740 .04 40-./ 2 .36 -22 .^5 '/2 r34 
3-^0 75/ '24 '07 r24 06 ro6 /Q .07 /S 07 '70 74/ r/O .22 '2/ . /9 ■/?7 "b^ "/# tSS 
3-Z/ 7-47729 72/ 740 '/O '728 706 7/7 706 724 '59 -.43 724 O 729 704 7-/0 7/9 728 
3-Z3 ':/4r07-05 t36 O -.30 O -29 7/0 75Z '22 './4 r/o .OZ -/O 7/Z 704 706 704 '/O 
3-J4 .03 .07 /2 -33 •/» -.27 V6 742 .06T30-e6 7/4 /O ./6 /O ^4 .SZ /5 ./2 .09 
3-2.5 .06 ./2 /6 736 2o 737 ./8 .36 .06 .S770Z .OS ./2 /ff ./2 .03 /7 /7 /5 /$ 
3-^6 .// ./5 207J8 2/ '25 20 3/ .06 -J4 .02 ./2 /6 /9 ./7 05 2/ .2/ ./9 /a 
3-^7 /S 2/ 23 733 .23 723 20 7/3 06 .24 .06 ./7 ./9 .24 .23 .05 .22 .24 24 .22 

3- 23 •/6 2/ S/ 726 20 7/4 ./4 rOJ :oZ 7Z6 .09 /7 /9 ./8 '2S'707 •/9 22 25 22 
^-O as .76 7/0. 29 7.75 7Jo'f.S4'3.oB-46 724 .52/2)0 t/s 3.9/ .6'7-/43'2.0O'33 .66 /.OO 

4- / .S4772 '/.66 '/23 '24/ '243 'S./9 '274 '6/ S4 86 07 '/.46 '3/6 '77 .53 -23/ '/SO 76/ OS 
4-2 '32 -.70 '/./S 795 '/.60 75/ '2.46-Z05 76/ 754 /jOO t/;? -/./9 '204'7O 756 '/.SO 720 ^6/ 720 
4- J .05 769 -/04 79Z 745 7.19 7.76 '^4 '55 .7/ '29 '/yS '^"^5 767'jS3 '/.4o 7.07 765 727 
4-4 706 763 790 766 -//6 -.95'/29 7/4 764 '57 /5 73/ 794'/39 r60 raz 7.// 736 '.54728 
4-5 7^3 753 777 758 '95 -.73 '/OZ 732 766 '62 -.09 '/43 '82 '/■09 '63 753 rP7 775 55 727 
4-4 737 7^3 '73 '.50 7dZ :57 779 '56 ■.72 '.67 'Z5 -.54 -.76 '85 763 '70 -.S3 770 757 -.40 
4- 7 747 760 76/ 73/ 764 -28 '.47 7/8 774 '67 740 -.57 767 753 59 772 762 rS3 .53 743 
4-3 -.35 743 '40 70/ 738 70Z 726 '// .70 762 723 745 745733 745 -70 737 '36 '34 73Z 
4-3 r/3 r/6 r/7 /P 7/5 .04 7Z4 7/5 '66 757 7/7 r/<S '2/ -Zp 7/8 '66 7/4 o 7/4 roQ 
4-/0 703 -.04 707 .29 ~08 06 -.20 7/3 -.58 75/ 70/ -.06 r/O 726 704759 707706 '.OZ .04 
^-/Z 70/ 70S704 3/ 708- /O 720 7// 7S8 '5/ 70/ .o4 '.07726 703 '.59 7077O4 .02 '//7 
4-/2 05 .03. OZ -3/ r06 '/2 720 706 75 6 '.49 .03 aZ 04 726 03 rS5 '06 O .07 ./2 
4-/3 .08 as .04 24 7o6 /6 720 70 5 7So 743 05 . 04 O -.26 • 09 r3/ 706 03 .// ■/6 
4-/4 .// .08 .05 /9 706 ./8 -/e 0/ ':47'.4/ /J29 j07 .34 '26 // 747 704 .07 /5 23 
4-/5 778 5/ .65 .76 /OO .99 /.OO /OO /OO /oo 7sz 704 .94 /.O0.5/ /.o9 /.ao .85 . 5o .0/ 
4-/6 764 3Z .0/ .49 88 .78 .96 -94 96 .88 Tr./o 7/9 .60 — 30 94 93 .64 93 709 
4-/7 7 50 ./5 70/ 26.55 . 53 .8/ .72 .78 .59 789 7/9 .65 .77 /6 77 .52 .4/ - /8 '/6 
4-/8 730 0/ .02 /7 — 36 . 6^ 53-62 .53-.79 T24 29 SZ .06 .53 46 .27 05 722 
4-/S 744 708 .07 704 .24 ./4 39 29 . 39 .28 '69 730 /O .39 '09 3S ^ - 07 r07'.30 
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